Abstract -Comparative studies of mitotic index stimulation in the fish Danio aequipinnatus have been conducted. Cobalt chloride injection and infection with parasitic larvae of the freshwater mussel Anodonta anatina were used for increasing the mitotic index in the fish species. A relatively high number of dividing cells obtained in the fish stimulated by glochidial infection makes it a promising method for the employment of cytogenetic techniques in the evaluation of genotoxicity.
INTRODUCTION
Studies on genotoxicity of various pollutants have recently become a very important issue in ecotoxicological monitoring. The main group of methods for genotoxicity studies comprises such cytogenetic tests as Chromosome Aberration bioassay (CAb) and Sister Chromatide Exchange test (SCE) John 1999, Jha et al. 2000) . Both methods can be easily applied to in vitro genotoxicity studies on mammalian cells (Lamberti et al. 1983 , Bruckmann et al. 1999 , Hü ttner et al. 1999 and in vivo studies on embryo-larval stages of marine invertebrates (Jha et al. 1996 , Jha et al. 2000 . The in vivo techniques employ tissues with a high mitotic index. Freshwater fish, which could be a good model for studying genotoxicity in aquatic environments (AlSabti 1985, Hose and Brown 1998) , are difficult to examine due to a low number of good quality metaphase spreads obtained and some problems arising during an application of mitogens (Cucchi and Baruffaldi 1989) .
Cobalt chloride is a commonly used mitotic stimulator in in vivo experiments on fish Baruffaldi 1990, Boroń and Kotusz 1999) . It stimulates production of erythropoetin, thus leading to increased cell proliferation in hematopoetic kidney (Ozouf-Costaz and Foresti 1992). Another possible way to increase proliferation of hematopoetic kidney in fish seems to rely on induction of immunological response under controlled conditions. However, there are two problems related to infecting fish under controlled conditions. The first one concerns a useful source of an infection factor. The other problem observed by the authors is the time correlation in the infection of a fish sample.
Mussels from the genus Anodonta produce parasitic forms of larvae called glochidia. Adult females of these mussels are able to detect presence of fish. They release some of their glochidia only when a host is present (Bauer 2001) .
The aim of the present study was to test usefulness of the common freshwater mussel Anodonta anatina for increasing the mitotic index of fish leucocytes and to compare it to the results obtained via cobalt chloride stimulation.
MATERIALS AND METHODS
Twenty-four 4-5 cm long (1-2 g) specimens of Danio aequipinnatus were used in the experiment. fish were put into separate glass aquaria (containing approximately 20 liters of water volume). The fish in the first aquarium were not treated (control). The second group of fish was injected 0.05 ml of 0.02% cobalt chloride per 1 g of fish weight (Cucchi and Baruffaldi 1990) . In the third fish tank, the fish were kept together with 20 adult specimens of the freshwater mussel Anodonta anatina. After four days the fish were injected 0.05 ml of 0.002% colchicine per 1 g of weight. Chromosomal preparations were made with the splash method described by Woznicki et al. (1998) . Two drops of a suspension containing similar concentration of cells were used to prepare each slide. Metaphase plates were counted manually under a Nikon Optiphot 2 microscope. Significance of differences in the response of the particular groups * Corresponding author: e-mail: pwozn@uwm.edu.pl. was determined using Kruskal-Wallis two tail non-parametric test. The two levels of significance were assumed: * -p≤0.05 and ** -p≤0.01
RESULTS AND DISCUSSION
The number of metaphase plates obtained in the control group was very low (a mere 6 plates in the whole sample) ( Table 1 ). The mitotic index in the group of fish stimulated by cobalt chloride seems to be high enough for fish karyotyping (Ozouf-Costaz and Foresti 1992, Boroń and Kotusz 1999) as described by Cucchi and Baruffaldi (1989) . The highest number of cell divisions was observed in some fish from the group exposed to infection by Anodonta anatina glochidia (Table 1) . (Kligerman 1979 , Kligerman et al. 1984 , Al-Sabti 1985 , Das and John 1997 . For statistical analysis to be reliable a high number of metaphase is required (Adler et al. 1998) . Authors investigating fish score as many metaphase plates as possible. Anitha et al. (2000) examined 100 metaphase plates per specimen of goldfish, which were stimulated by a cobalt chloride injection. With low mitotic indices, authors score many slides per specimen to scan metaphases. A relatively high number of dividing cells obtained in the fish stimulated by golchidial infection (Table 1) suggests that this is a promising method for the employment of cytogenetic techniques in genotoxicity evaluation.
The high range of the numbers of metaphase plates obtained from particular specimens in the group infected by glochidia (from 5 to 150 metaphase plates per slide) seems to be the result of interindividual genetic differences in the response to glochidial infection in Danio aequipinnatus. This problem can be resolved by increasing the number of specimens in samples subjected to experiments or by employing inbred or cloned lines of freshwater fish in research on genotoxicity.
